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PTS Laboratories

SOIL MOISTURE RETENTION CURVE FITTING FOR QUANTIFYING
THE HYDRAULIC FUNCTIONS OF UNSATURATED SOILS

PROJECT NAME:

Kirtland AFB BFF

PROJECT NO: 140705

SAMPLE ID: 10660-GEO1 at 486.1 ft.
van Genuchten Parameters
alpha (1/cm) 1.100E-01
n 2.300
residual water 0.080
total water 1.020
m 0.565
Water Perm (mD) 9190
NAPL Perm (mD) 4036
R? 0.98990

Notes: alpha, n, and residual saturation are capillary parameters defined by the following equation (van Genuchten,
1980), with m = 1-1/n, S = water saturation, and h = capillary head (cm):

S, +[(S, —S,)/A+ (ch)")™]

Laboratory Measured Data

Capillary 10660-GEOL1 at 486.1 ft. Predicted Moisture

Head (cm) Volumetric Moisture by Curve Fit RPD (%)
0.00 1.000 1.020 0.99%
1.16 1.000 1.015 0.76%
2.61 0.983 0.991 0.41%
4.64 0.949 0.923 1.40%
7.25 0.825 0.802 1.40%
10.4 0.571 0.656 6.95%
14.2 0.459 0.522 6.47%
18.6 0.370 0.416 5.84%
29.0 0.285 0.280 0.86%
49.0 0.217 0.184 8.24%
74.3 0.169 0.141 9.11%
116 0.135 0.114 8.40%
464 0.094 0.086 4.82%
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TABLE 2

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS

PROJECT NAME: Kirtland AFB BFF
PROJECT NO: 140705
SAMPLE ID: 10660-GEO1 at 486.1 ft.

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS

Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976)
Head (cm) Volumetric Moisture Effective Water Perm. Effective NAPL Perm.
0.001 1.020 9.19E+03 4.34E-12
0.020 1.020 9.18E+03 3.28E-07
0.040 1.020 9.17E+03 4.42E-06
0.050 1.020 9.17E+03 1.02E-05
0.080 1.020 9.15E+03 5.94E-05
0.090 1.020 9.14E+03 9.24E-05
1.00 1.017 8.17E+03 7.64E-01
1.20 1.015 7.90E+03 1.51E+00
1.30 1.014 7.77TE+03 2.03E+00
1.50 1.012 7.49E+03 3.45E+00
2.00 1.004 6.78E+03 9.91E+00
3.00 0.981 5.38E+03 4.23E+01
5.00 0.908 3.06E+03 2.29E+02
7.00 0.814 1.60E+03 5.84E+02
9.00 0.719 8.18E+02 1.03E+03
11.0 0.634 4.24E+02 1.47E+03
15.0 0.500 1.27E+02 2.20E+03
20.0 0.390 3.53E+01 2.79E+03
25.0 0.319 1.22E+01 3.14E+03
30.0 0.272 4.96E+00 3.36E+03
35.0 0.239 2.28E+00 3.50E+03
40.0 0.215 1.16E+00 3.60E+03
45.0 0.196 6.32E-01 3.67E+03
50.0 0.181 3.67E-01 3.73E+03
60.0 0.160 1.43E-01 3.80E+03
70.0 0.146 6.40E-02 3.85E+03
75.0 0.140 4.47E-02 3.87E+03
80.0 0.135 3.19E-02 3.89E+03
85.0 0.131 2.32E-02 3.90E+03
90.0 0.128 1.72E-02 3.91E+03
95.0 0.124 1.30E-02 3.92E+03
100 0.122 9.94E-03 3.93E+03
120 0.113 3.82E-03 3.95E+03
140 0.107 1.71E-03 3.97E+03
160 0.103 8.47E-04 3.98E+03
180 0.099 4.56E-04 3.99E+03
200 0.097 2.63E-04 4.00E+03
220 0.095 1.59E-04 4.00E+03
240 0.093 1.01E-04 4.00E+03
260 0.092 6.63E-05 4.01E+03

280 0.091 4.49E-05 4.01E+03
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TABLE 2

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS

PROJECT NAME: Kirtland AFB BFF
PROJECT NO: 140705
SAMPLE ID: 10660-GEO1 at 486.1 ft.

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS

Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976)
Head (cm) Volumetric Moisture Effective Water Perm. Effective NAPL Perm.
300 0.090 3.13E-05 4.01E+03
320 0.089 2.23E-05 4.02E+03
340 0.089 1.62E-05 4.02E+03
360 0.088 1.20E-05 4.02E+03
380 0.087 9.04E-06 4.02E+03
400 0.087 6.91E-06 4.02E+03
420 0.087 5.35E-06 4.02E+03
440 0.086 4.19E-06 4.02E+03
460 0.086 3.32E-06 4.02E+03
480 0.085 2.65E-06 4.02E+03
500 0.085 2.14E-06 4.02E+03
550 0.085 1.30E-06 4.03E+03
600 0.084 8.22E-07 4.03E+03
650 0.084 5.40E-07 4.03E+03
700 0.083 3.66E-07 4.03E+03
750 0.083 2.55E-07 4.03E+03
800 0.083 1.82E-07 4.03E+03
850 0.083 1.32E-07 4.03E+03
900 0.082 9.79E-08 4.03E+03
950 0.082 7.37E-08 4.03E+03
1000 0.082 5.63E-08 4.03E+03
1050 0.082 4.36E-08 4.03E+03
1100 0.082 3.41E-08 4.03E+03
1150 0.082 2.70E-08 4.03E+03
1200 0.082 2.16E-08 4.03E+03
1250 0.082 1.74E-08 4.03E+03
1300 0.082 1.42E-08 4.03E+03
1350 0.081 1.16E-08 4.03E+03
1400 0.081 9.62E-09 4.03E+03
1450 0.081 8.00E-09 4.03E+03
1500 0.081 6.70E-09 4.03E+03
1550 0.081 5.64E-09 4.03E+03
1600 0.081 4.77E-09 4.03E+03
1650 0.081 4.06E-09 4.03E+03
1700 0.081 3.47E-09 4.03E+03
1750 0.081 2.98E-09 4.03E+03
1800 0.081 2.57E-09 4.03E+03
1850 0.081 2.23E-09 4.03E+03
1900 0.081 1.94E-09 4.03E+03
1950 0.081 1.69E-09 4.03E+03

2000 0.081 1.48E-09 4.03E+03
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TABLE 2

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS

PROJECT NAME: Kirtland AFB BFF
PROJECT NO: 140705
SAMPLE ID: 10660-GEO1 at 486.1 ft.

FUNCTIONAL RELATIONSHIPS BASED ON DERIVED CAPILLARY PARAMETERS

Capillary (van Genuchten, 1980) (Mualem, 1976) (Mualem, 1976)
Head (cm) Volumetric Moisture Effective Water Perm. Effective NAPL Perm.
2200 0.081 8.97E-10 4.03E+03
2400 0.081 5.68E-10 4.03E+03
2600 0.081 3.73E-10 4.03E+03
2800 0.081 2.53E-10 4.03E+03
3000 0.081 1.76E-10 4.03E+03
3200 0.081 1.25E-10 4.04E+03
3400 0.080 9.12E-11 4.04E+03
3600 0.080 6.76E-11 4.04E+03
3800 0.080 5.09E-11 4.04E+03
4000 0.080 3.89E-11 4.04E+03
4200 0.080 3.01E-11 4.04E+03
4400 0.080 2.36E-11 4.04E+03
4600 0.080 1.87E-11 4.04E+03
4800 0.080 1.49E-11 4.04E+03
5000 0.080 1.20E-11 4.04E+03
5200 0.080 9.80E-12 4.04E+03
5400 0.080 8.04E-12 4.04E+03
5600 0.080 6.64E-12 4.04E+03
5800 0.080 5.53E-12 4.04E+03
6000 0.080 4.63E-12 4.04E+03
6500 0.080 3.04E-12 4.04E+03
7000 0.080 2.06E-12 4.04E+03
7500 0.080 1.43E-12 4.04E+03
8000 0.080 1.02E-12 4.04E+03
8500 0.080 7.43E-13 4.04E+03
9000 0.080 5.50E-13 4.04E+03
9500 0.080 4.14E-13 4.04E+03

10000 0.080 3.17E-13 4.04E+03
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Capillary Pressure (cm)
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CAPILLARY CURVE FIT: 10660-GEOL1 at 486.1 ft.
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Notes: The residual saturation is estimated by visual inspection of the data. An iterative solver is then
used to fit the van Genuchten alpha and n to the data.
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CAPILLARY CURVE FIT: 10660-GEOL1 at 486.1 ft.
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